Objective: The cancer etiology in children and adolescents is largely different with that in adults, and the description in epidemiology still remains deficiency. Therefore, we described the cancer incidence and related epidemiological features in children and adolescents to provide clues for etiological studies. Methods: Cancer incidence stratified by age, gender, and areas was calculated using data extracted from population-based cancer registries in Henan Province, China. All cancer among children aged 0-19 years were reclassified according to category criteria of the International Classification of Childhood Cancer, 3rd Edition (ICCC-3).
| INTRODUCTION
Childhood cancer refers to cancer that occurs in children aged 0-19 years old. 1, 2 According to GLOBOCAN 2018, the childhood cancer usually accounted for 1% of the total cancer, 3 and the incidence ranging from 50 to 180 per million person-years with the highest value in Southern Europe, and the lowest value in sub-Saharan Africa. 1, 3 Although the cancer incidence in children and adolescents was low, however, the diagnosis of cancer is a life-altering event for them as well as their families. Furthermore, the childhood cancer incidence was increasing in all regions of the world except sub-Saharan Africa. 1, 2 Although advances in treatment have increased the five-year survival rate, however, it still be the second leading cause of death in developed countries. 4, 5 In developing countries, the emergence of cancer in children was thought as greater public health problem than in the past along with the control of communicable diseases. 6, 7 The etiology of childhood cancer largely remains unclear until now, and the description and inspection of the epidemiological features of particular neoplasms may provide insights into their etiology, and clues to the methods for prevention. However, the comparisons between geographical areas, subgroups population, and over time have proved to be more difficult to undertake for children than for adults due to the low incidence and classification by morphology and behavior. 1, 8 Nationwide in China, only one study estimated the incidence, mortality, and survival among children aged 0-14 years, and it found that the overall WSR incidence and mortality were 87.1 and 36.3 per million person-years; overall 5-year relative survival reached 71.9%. 9 Data in some cities including Beijing, Guangzhou, Dalian, Zhongshan, and Hong Kong were also presented in IARC publications. 10 However, the descriptive data in cancer among children, especially at the provincial level, are still lacking. Therefore, we present statistical result using the population-based cancer registration data of Henan Province which have the biggest population in China.
| MATERIALS AND METHODS

| Data source and quality control
Henan Provincial Cancer Registry is responsible for the collection, evaluation, and management of cancer data in Henan, China, and Cancer Registration Database was also established. The data were collected by the county level cancer registries, which reported data annually to the Provincial Cancer Registry. The sources of cancer diagnoses that reported to local registries including hospitals, health insurance system, new rural cooperative medical system, and vital statistical system. Cancer diagnoses were coded according to topography, morphology, and behavior using 12 and it was accepted by the National Cancer Registry Annual Report in China. The validity, reliability, completeness, and comparability of cancer registry data were evaluated based on a comprehensive consideration of a series of indexes including the mortality to incidence (M/I) ratio, the percentage of cases morphologically verified (MV, %), the percentage of death certificate-only cases (DCO, %), the percentage of the diagnosis of unknown basis (UB, %), and the stability of cancer trends over years. The data quality indices including M/I, MV%, DCO%, and UB% in Henan Cancer Registries during 2010-2014 were 0.64, 67.94%, 2.35%, and 0.28%, respectively. The total cancer incidence and mortality were stable during the calendar years 2010-2014. Cancer mortality data were derived from the vital statistics in local registries. The population data in each cancer registry were provided by the local Bureau of Statistics in area where each cancer registry covered, and person-years were defined as the sum of the population counts for a registry in each year from 2010 to 2014, categorized by sex, age, and areas.
The geographical distribution of the 27 cancer registries was evenly, and they equally located in the East, South, West, and North of Henan Province, China. The population covered by the 27 cancer registries in 2014 was 21 044 835 including 10 851 503 males and 10 193 332 females, and it accounted for 19.73% of the total population in Henan Province, China. 13 In our study, Cancer incidence data among children aged 0-19 years during the calendar years between 2010 and 2014 were extracted from the cancer incidence and mortality database managed by Henan Provincial Cancer Registry. Our study was approved by the Ethics Committee of Henan Cancer Hospital, and it conforms to the provisions of the Declaration of Helsinki.
| Statistical analysis
All statistical analyses were conducted using SAS 9.4 version (SAS Institute, Cary, NC). All childhood cancer was reclassified according to category criteria of the International
Classification of Childhood Cancer, 3rd Edition (ICCC-3) 14 which was based on the morphology and topography codes used in ICD-O-3, and the ICCC-3 names were used as cancer categories. All areas covered by cancer registries were classified into urban or rural areas according to the National Bureau of Statistics of the People's Republic of China. Age-specific rates (ASR) for four 5-year age groups were calculated, and crude cancer rates among children (aged 0-14 years), adolescents (aged 15-19 years), and in total cases aged 0-19 years stratified by gender and area (urban/rural) were also calculated. For comparison with data worldwide, age-standardized rates (WSRs) for the 0-14 years and 0-19 years age groups were calculated via direct method using the Segi's standardized population with the weights 12, 10, 9, and 9 for the four age groups 0-4 years, 5-9 years, 10-14 years, and 15-19 years, respectively. 15 The incidence sex ratios were calculated by dividing the incidence in male individuals with that in female individuals.
| RESULTS
| Person-years
The person-years covered by cancer registries in each age group stratified by areas and gender were shown in 
| Cancer incidence
As shown in 
| Age-specific cancer incidence in children and adolescents
As shown in Table 2 , among children aged 0-14 years, slightly difference of cancer incidence existed in different age groups, and it was peaked at 0-4 years age group, followed by 5-9 years, and 10-14 years groups with the incidence of 87.06, 84.94, and 83.19 per million person-years, respectively. Cancer incidence in adolescents aged 15-19 years was 94.60 per million person-years which was higher than that in children aged 0-14 years. Among the different cancer diagnostic categories, leukemia and CNS neoplasms were the most common across all age groups in children and adolescents. The third common cancer was different in different age groups with renal tumor in 0-4 years age groups, bone tumors in 10-14 years age group, and carcinoma and melanoma in 5-9 years age groups and in adolescents.
| Sex difference of cancer incidence in children and adolescents
As shown in Tables 3 and 4 , in total, the cancer incidence in cases aged 0-19 years was higher in boys than that in girls, it was 94.39 and 79.59 per million person-years in boys and girls, and the sex ratio was 1.19. The sex ratio was higher in children aged 0-14 years than that in adolescents aged 15-19 years with the value 1.24 and 1.07, respectively. It was also varied by diagnostic categories. The bone tumors had the highest sex ratio which was 1.59, followed by CNS neoplasms and lymphoma and related which were 1.58 and 1.52, respectively. In some cancer categories such as germ cell tumors and retinoblastoma, it showed a characteristic that The age-specific incidence (ASR) and crude rate were calculated by per million person-years.
c
The age-standardized rate was adjusted by World Segi's standardized population (WSR). 
TA B L E 2 (Continued)
T
| Childhood and adolescent cancer incidence stratified by areas
As shown in Table 5 , the cancer incidence in rural areas was higher than that in city areas among cases aged 0-19 years, which were 91.46 and 62.12 per million person-years, respectively. Among children, cancer incidence in rural and city areas was 88.51 and 62.04 per million person-years, and the figures were 99.86 and 62.34 per million person-years among adolescents. Leukemia and CNS neoplasms were the predominant cancer categories in rural area across all age groups. In city areas, leukemia and CNS neoplasms were also the main cancer categories among children; however, leukemia and carcinoma and melanoma were the top two cancer categories among adolescents. 
| Cancer mortality
| DISCUSSION
Our study provided the cancer incidence in children and adolescents stratified by gender, age groups, and geographic areas, and it would help to learn about the burden of cancer in this age group and provide clues for the etiologic studies. This study observed that the overall WSR of cancer incidence among children aged 0-19 in Henan Province was 87.56 per million person-years in 2010-2014, which was among the low incidence areas around the world. A recent study reported the worldwide incidence of childhood cancer during 2001-2010 using 153 population-based registries data in 62 countries which constitutes a solid baseline to assess the needs and priorities in the prevention of childhood cancer. 1 The overall average childhood cancer WSR among the world was 140.6 per million population; however, the cancer incidence was varied by geographic areas, and it was higher in developed countries than in developing countries. 1 WSRs were more than 150 per million person-years in areas including some subpopulation in North America and Europe, and Oceania; however, areas including sub-Saharan Africa, Native American in USA, and in South Asia had WSRs less than 100 per million person-years. 1 The incidence reported in our study was in line with that in a previous national study which reported the incidence with 87.1 per million personyears. 9 The IARC publication also reported the incidence in China with 131.9 per million person-years using data from six registries which were all located in big cities in China including Beijing, Dalian, Guangzhou, Hong Kong, Shanghai, and Zhongshan. 10 However, the registries in Henan Province mostly located in rural areas; hence, the data were suitable for comparable with data in IARC publication. The worldwide childhood cancer incidence is slightly higher in boys than in girls, and the sex ratio between boys and girls varied from 1.1 to 1.4.
T A B L E 5
1 Our data showed that the sex ratio was 1.19, and it was in accordance with previous evidence. 7, 16 It was also varied by age and diagnostic categories. The CNS had the highest sex ratio, followed by carcinoma and melanoma and bone tumors; however, germ cell tumors and retinoblastoma were more common in girls than in boys. This may suggest that the difference exists in the susceptibility between boys and girls, and it also to a large extent reflected true differences in disease occurrence. 17 The mortality data were fewer reported worldwide or regionally, and the overall mortality in Henan Province was also in line with the national data 9 . In China, mortality had not declined over the past decades, and the 5-year survival rate was 71.9% which was lower compared to developed countries where 5-year relative survival rate was commonly more than 80%. 5, 16, 18 However, in Henan Province, the survival rate was still not available to estimate, and future work still needs to enrich the epidemiological description. Leukemia is the most common childhood cancer in children and adolescents in Henan Province regardless of gender and areas, which was in line with previous reports in China 19 and other areas of the World. 1 Leukemia accounted for 49.5% of the total cancer among children and 45.74% among adolescents, it was higher than that in Beijing, 19 and other cities in China where data available including Dalian, Guangzhou, Shanghai, Zhongshan, and Hong Kong. 10 It was also higher than that in developed countries including America 16 and Europe. 5 CNS neoplasms were also the main category in total childhood cancer and stratified by gender and areas, and it accounted for 17.69% of the total childhood cancer. It was higher than that in Beijing, Dalian, Guangzhou, and Hong Kong, however, lower than that in Shanghai and Zhongshan. 10 It was also lower than that in developed countries including America 16 and Europe. CNS neoplasms were known to be more common in high-income areas or countries, which is related to the wide availability of diagnostic facilities. The etiology of all childhood cancer had been studied for several decades, and it still largely remains unknown, and only a relatively small percentage of them had preventive measures. 20 Although achievement in environment risk factors was obtained, the progress of the causal association with cancer risk determining remains slow due to several reasons including the rarity of childhood cancer, and difficulty in accurate exposure assessment. 8, 20 According to the current evidence, high dose of ionizing radiation is the documented risk factor for cancer in children and adolescents, which increasing risk several fold. 20, 21 Exposures to pesticides and extremely low-frequency magnetic field were showed to increase the risk of leukemia which is the most common cancer diagnosed in children. 22, 23 Genetic predisposition played important role in the cause of childhood cancer; however, it only accounted for 5% in the development of CNS tumors mainly associated with familial cancer syndromes. 24 Although efforts had been undertaken to investigate the association between genetic and environmental factors and childhood cancer risk of decades, identification of modifiable risk factors for implementing primary prevention remains the ultimate goal, and further epidemiological studies are still needed to be facilitated to understand the risk factors on childhood cancer in future.
Limitations should be considered in interpreting the results in our study. Firstly, childhood and adolescent cancer mortality was estimated from the vital statistic data, in which cancer cannot be reclassified according to the criteria of ICCC3 due to the information on morphology and behavior were not included. Secondly, the proportion of unspecified subcategory in each main ICCC3 cancer category was relatively high, and the reasons may be including the limitation in diagnostic ability and quality in data collecting and coding in each cancer registry.
In conclusion, this is the first study that described the cancer incidence among children and adolescents in Henan Province, and it would help researchers to understand the burden and epidemiological characteristics of childhood cancer and hence suggested clues for the etiological studies.
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